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(Chigira, Harada and Kitazume [2])
[5], [6] [5] Witt system $W_{10}$ Hali-Janko
$\Gamma=(V, E)$ Hall-Janko $C$ $\Gamma$ 10 coclique
$D=(C, V\backslash C)$ $p\in C,$ $B\in V\backslash C$
$(p, B)\in E\Leftrightarrow pIB$
$pIB$ $p$ $B$
Proposition Ll. $D$ Witt system 3-(10, 4, 1) design $W_{10}$ 3
ATLAS [3] $J_{2}$ : 2 1 .10






Hall-Janko Witt system $W_{10}$
$\Gamma=(V, E)$ Hall-Janko $D=(X, B)$
Witt system 3-(10, 4, 1) design $(X, B_{i}),$ $\mathrm{i}=1,2,3$ 3
$B=B_{1}\mathrm{U}B_{2}\cup B_{3},$ $B_{1}=B_{2}=B_{3}$ (as aset)
Proposition 1.1 $V=X\cup B$
(1) $X$ $\Gamma$ 10 coclique




2 $B,$ $B’\in B$ $|B\cap B’|=0,1,2,4$
( $|B\cap B’|=4$ $B$ $B’$ repeated blocks
) $|B\cap B’|$ $\Gamma$
(3)
1. $|B\cap B’|=0$ $B$ 3 $\{B’, B’’, B"’\}$ ( $B’$ repeated
blocks 2 ) 2
2. $|B\cap B’|=1$ $B$ $B’$
3. $|B\cap B’|=2$ $B$ 3 $\{B’, B’’, B’’’\}(B’$ repeated
blocks 2 ) 1 2
4. $|B\cap B’|=4$ $B$ $B’$.
6 $S_{6}$ Witt system 3-(10, 4, 1) design $10$
$G$ $I(G)$ $G$ involution
Proposition 2.1. $\Omega=\{1,2,3,4,5,6\}$ $D’=(X, B’)$
(1) $X=\{\{\mathrm{i},j, k\}\cup\{l, m, n\}:\{\mathrm{i},j, k\}\cup\{l, m_{j}n\}=\Omega\}$ . ( $\Omega$ 3
10 partitions)
(2) $B’=I(S_{6})\backslash I(A_{6})$ .
(3) $T\in X$ $\rho\in B’$ $TI\rho\Leftrightarrow T^{\rho}=T$ .
$D’$ Witt system 3-(10, 4, 1) design
1 Cameron-Lint [1] 6
67
Proposition 2.1 $B’$ Hall-Janko $B_{i}(\mathrm{i}=1,2,3)$
(1) (2) Hall-Janko
$B=I(3.S_{6})\backslash I(3.A_{6})$ (3)
$\sigma,$ $\tau\in I(3.S_{6})\backslash I(3.A_{6})$ $\sigma,$ $\tau\in 3.S_{6}$ $S_{6}$ image $\overline{\sigma},\overline{\tau}\in S_{6}$
$\sigma$ $\overline{\sigma}=(12)$ 3. $S_{6}$-orbit
90 $B$ Hall-Janko $\Gamma$
$\Gamma$ valency 36
(2) $\sigma\in B$ $B$ 32 (3)
case (0) 2 case (3)’ 6 $\sigma$
$\sigma$ case (1) (3) 2.
case (4) $\tau$ 24
(3) 3. $\sigma$
case (2)’ case (4)
Theorem 2.2. $\Omega=\{1,2,3,4,5,6\}$ $X=\{\{\mathrm{i},j, k\}\cup\{l, m, n\}$ : $\{\mathrm{i},j, k\}\cup$
$\{l, m, n\}=\Omega\},$ $B=I(3.S_{6})\backslash I(3.A_{6})$ $\rho\in B$ $S_{6}$ image
$\overline{\rho}\in S_{6}$
$\Gamma=$ ($X$ $B,$ $E$ )
(1) $X$ 2
(2) $T\in X$ $\rho\in B$ $(T, \rho)\in E\Leftrightarrow T^{\rho}=T$ .








$3.S_{6}$ Hexacode [1, Definition 116]
Theorem 22 Hexacode Hall-Janko
Corollary 2.3. $\mathcal{H}$ $\mathrm{F}_{4}=\{0,1, \omega, \omega^{2}\}$ Hexacode $h\in \mathcal{H}$
Supp(h)\Omega $S_{1}=\{x\in \mathcal{H} : wt(x)=4\}$ , $u,$ $v,$ $w\in S_{1}$
$S_{2}=$ { $(u,$ $v,$ $w)$ : $u+v+w=0,$ Supp(u)\cup Supp(v)\cup Supp(w)=\Omega }
$X\cup S_{1}\cup S_{2}$ $\Gamma$ (1) (6)
(1) $X$ 2
(2) $\{\mathrm{i},j, k\}\cup\{l, m, n\}\in X_{J}x\in S_{1}$ $\{\mathrm{i},j, k\}\subset Supp(x)$ $\{l, m, n\}\subset$
Supp(x)
(3) $\{i,j, k\}\cup\{l, m, n\}\in X_{2}(u,v, w)\in S_{2}$ $|\{\mathrm{i},j, k\}\cap Supp(u)|=$
$|\{\mathrm{i}, j, k\}\cap Supp(v)|=|\{_{\sim}\mathrm{i},j, k\}\cap Supp(w)|=2$
(4) $x,$ $y\in S_{1}$ $Su\mathfrak{M}(x)=Supp(y)$ $wt(x+y)=6$
(5) $x\in S_{1t}(u, v, w)\in S_{2}$ 3
$\bullet\omega x\in(u, v, w)$ ,
$\bullet\omega^{2}x\in(u, v, w)$ ,
$\bullet$ $wt(x+u)=wt(x+v)=wt(x+w)=4$.
(6) $(u, v, w),$ $(u’, v’, w’)\in S_{2}$ 4
$\bullet(u, v, w)=(\omega u’,\omega v’,\omega w’)$ ,
$\bullet(u, v, w)=(\omega^{2}u’,\omega^{2}v’,\omega^{2}w’)$ ,
$\bullet$ $(u, v, w)\cap(\omega u’,\omega v’, \omega w’)$
$\bullet$ $(u, v, w)\cap(\omega^{2}u’, \omega^{2}v’, \omega^{2}w’)$
$\Gamma$ Hall-Janko
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